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Tab.1 Aged and test conditions and geometries of the test specimens

ErRE AL W3 2% 1 N 2

UA-HT-MT / 200°C 20mm X 6mm X 3mm [0]u

A-RT-MT 200°C , 10min =R 20mm X 6mm X 3mm [0]a
UA-RT-MT-L/T / =i 12mm X 4mm X 2mm [0116[90 716
TC-RT-MT-L/T AEFR L7 R g 12mmX4mm X 2mm [0115[90046

UA-RT-CT / =L PEFR 2R 12mm X 4mm X 2mm [0

TC-RT-CT PAFH,7 IR =L RN ER 12mm X 4mm X 2mm [0
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Fig.1 Thermal cycling temperature profiles
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Fig. 2 Schematic diagram for short beam strength test B3 1 FR N 2R R — B il 28

Fig. 3 Displacement-time curves
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Fig.5 Interlaminar shear responses of A-RT

and UA-HT specimens
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Tab. 2 Short-beam strength of A-RT and UA-HT specimens

95 % /MPa s 8 /MPa
A-RT-1 118. 4384 UA-HT-1 77. 93025
A-RT-2 119. 9901 UA-HT-2 68. 85799
A-RT-2 127.1729 UA-HT-3 71. 63677
A-RT-2 127. 3516 UA-HT4 74.53533
A-RT-2 122. 8341 UA-HT-5 68. 71557
A-RT-2 116. 118 UA-HT-6 63.47558
31 121. 984 T3 70. 859

o 1 Al 22 4.231 o g 2 4. 605

K6 (a) UA-HT F(b) A-RT U Wi H B fi
Fig. 6 Fracture morphologies of (a) UA-HT and (b) A-RT specimens
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Fig. 8 Interlaminar shear responses of aged
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Fig. 7 Short-beam strength of thermal cycling
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Fig. 9 Scanning electron micrographs on cross section (a) UA-RT (b) TC-RT
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Fig. 10  Scanning electron micrographs on side section (a) UA-RT (b) TC-RT
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Aging effects of carbon fiber/bismaleimide
composite subjected to thermal cycling

YANG Bai-feng, YUE Zhu-feng, GENG Xiao-liang, WANG Pei-yan

(School of Mechanics, Civil Engineering and Architecture, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: Carbon fiber/bismaleimide composite has high specific strength, specific modulus and
excellent thermal stability, thus is being widely used in aerospace and aeronautic vehicles. In low
earth orbit space, satellite and space shuttle shuttle in and out of the earth’s shadow and are
periodically subjected to external temperature influence. In this paper., mechanical properties and
micro-morphology variation of composite in high temperature environment (200°C) and subjected to
thermal cycle degradation (—120°C ~200°C) are studied. The interlaminar shear strength decreases
after thermal cycle treatment. By using scanning electron microscopy, micro-cracks are found on both
cross-section and side after grinding and polishing treatment. Most of micro-cracks occur on matrix
and interface, and the interfacial debonding and debris are obviously visible. Micro-cracks produced on
matrix and interface are the main reason for the decrease of interlaminar shear strength. Therefore, in
the application of composite materials, attention should be paid to the phenomenon of micro-crack
induced by thermal cycle.

Keywords: thermal cycling; carbon fiber/bismaleimide composite; micro-cracks; interlaminar shear

strength; three point bend



